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Course Name : Diploma in Mechanical Engineering  

Course Code : ME/MH/MI 

Semester : Sixth for ME and Seventh for MH/MI 

Subject Title : Refrigeration and Air Conditioning (Elective)   

Subject Code : 17612 

 
Teaching and Examination Scheme 
 

Teaching Scheme Examination Scheme 

TH TU PR PAPER 
HRS TH PR OR TW TOTAL 

03 -- 02 03 100 -- -- 25@ 125 

 
NOTE:  

 Two tests each of 25 marks to be conducted as per the schedule given by MSBTE. 

 Total of tests marks for all theory subjects are to be converted out of 50 and to be 

entered in mark sheet under the head Sessional Work (SW). 

  
Rationale:  

Refrigeration & Air conditioning has a wide application in varied areas of domestic, 
commercial and industrial applications. With advance in technology & development of new 
Refrigerants. Refrigeration & Air conditioning finds prominent positions from house hold 
applications like refrigerators, air conditioners to advance cryogenic systems maintaining subzero 
temperatures in industrial and Research areas. Air conditioning of building, industries, malls has 
also emerged as one of the most advanced areas of applications in this field. This field has a unique 
application potential in every sector. Refrigeration & Air conditioning is one of the most demanded 
job areas for diploma Engineers with a good scope for the self employment. Considering this, 
diploma Engineers should study and practically learn this subject in detail. They must know 
fundamentals, processes, system and applications of Refrigeration & Air conditioning. Practical 
skills in this areas like maintenances, fault handlings & repairs must also be acquired by diploma 
Engineers.        
 
General objectives:  After learning of this subject students should be able to  

1) Compare  various types Refrigeration cycles  
2) List various properties of different refrigerants and appreciate applications of Refrigerants 

with their ill effects on environment.  
3) Identity various compartment & controls used in Refrigeration & Air Conditioning practice.   
4) Able to assemble, dismantle the components of refrigeration systems along with  trouble 

shoot the refrigeration systems 
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5) Explain  Psychometric properties and calculate various parameters 
6) Explain various air conditioning systems of their applications.  
7) Identify & locate different components of air conditioning & distribution systems. 
 

 
Learning Structure: 
 
 
 
 
Application:  
 
 
 
 
 
 
 
Procedures:  
 
 
 
 
 
 
 
Principles:  
 
 
 
 
 
 
Concept:  
 
 
 
 
 
Facts:  

Understand & analyze the concepts of RAC with the view of 
operating, trouble shooting of regularly maintaining related 

devices & systems in actual practice. 

Identify, Analyze & operate 
devices & systems like 

refrigerators, chillers, water 
coolers, ice plants, cold 

storages 

Identify, Analyze, operate, 
trouble shoot the Air 

conditioning systems like 
window, split, packaged air  

conditioners, central systems 

Refrigerant, Vapour 
compression Cycle, Vapor 
absorption cycle, Actual 

VAC Cycle. 

Processes of air 
conditioning, Air 

conditioning and air 
distribution systems. 

Ton of Refrigeration EER, 
COP, Methods of 

Refrigeration. 

Moist Air, Dry Air, WBT, 
DBT, DPT, humidity, 

Relative humidity,Absolute 
Humidity 

Window Air Conditioners, Split Air conditioners, Water 
Coolers, packaged & Centralize conditioners, Car and bus air 

conditioners, industrial air conditioning systems. 
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Theory: 
 

Topic & Content Hours Marks
Topic 1. Introduction to Refrigeration                                      
Specific Objectives: 
 Define  various terms related to refrigeration  
 Explain various  refrigeration cycles 
 Explain properties and environmental effects of refrigerants 

 Contents: 
 
1.1 Introduction                                                                06 Marks 
      Definition, Necessity of refrigeration, Concept of heat engine, heat  
      pump and  Refrigerator, Unit of refrigeration, C.O.P., EER and   
      refrigerating effect, Non conventional methods of refrigeration like 

Vortex tube, Pulse tube refrigeration, solar refrigeration 
                                                                                     
1.2  Refrigerants:                                                               06 Marks 
      Classification, Desirable Properties, selection& Nomenclature of  
      refrigerants. Concept of Green House Effect, Ozone Depletion,  
      Global warming. Concept of Ozone Depletion Potential (ODP) &    
      Global Warming Potential (GWP) of different Refrigerants.                     
      Eco-friendly refrigerants like R-134a,Hydrocarbon refrigerants              
                                                                                          
1.3  Refrigeration Cycles                                                 06 Marks 
 Reversed Carnot Cycle and its representation on PV and TS diagram.  

 Air Refrigeration Cycles  - Bell Coleman air refrigerator 
 Representation on PV and TS diagram, Types and applications like 

aircraft refrigeration using simple air cooling system. 

08 18 

Topic 2. Vapour Compression and Absorption Systems           
Specific Objectives: 
 Describe vapor compression and absorption systems. 
 Calculate different parameters of vapor compression systems  

 Contents: 
 
 Vapor Compression Cycle - Principle, components, Representation 

on P-H and T-S diagram, Effects of wet compression, dry 
compression.                                                            06 Marks 

 Calculation of COP, Effect of superheating, under cooling, suction 
pressure and discharge pressure, Actual V.C.C., (simple numerical), 
Methods of improving COP (No Numericals). Introduction to 
multistage V.C.C., its necessity, advantages.         06 Marks 

 Vapor Absorption system-Principle, components and working of 
aqua- ammonia system (simple & practical), Li-Br Absorption 
System, Electrolux Refrigeration System (No Numericals)                  
Comparison of above Refrigeration Cycles.            06 Marks 

08 18 

Topic 3. Refrigeration System Equipments                                  
Specific Objectives: 
 Identify refrigeration equipments in view of classification, 

construction and operation. 
 List criterions of  selection of equipments for various refrigeration 

systems 

08 16 
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Contents: 
 

3.1  Compressors: Classification, Construction and working of open type, 
Hermetic, centrifugal, rotary, screw and scroll compressor and their 
applications. Compressor for car air-conditioning system (Wobble 
plate type)                                                               04 Marks 

3.2 Condensers:  Classification Description of air cooled and water cooled 
condensers, Comparison and applications, Evaporative condensers          

                                                                                       04 Marks 
3.3 Expansion devices: Capillary tube, Automatic exp valve, Thermostatic 

exp. valve, Applications                                         04 Marks 
3.4 Evaporators and chillers: Classification of evaporators, Construction 

and working of Bare tube, Plate surface, finned, shell and tube, flooded 
and dry expansion evaporator, Capacity of evaporator and their 
applications, Classification of chillers Construction and working of dry 
expansion Chillers, flooded chillers and their applications.                        

                                                                                        04 Marks 
Topic 4. Psychrometry                                                             
Specific Objectives: 

  Define Psychrometric properties and draw processes 
   Solve the problems with  Psychrometric chart 
  Understand Details of  equipments used in air conditioning 

Contents: 
4.1   Definition and necessity of air Conditioning,  Properties of Air,    
        Dalton’s law of partial pressure, Psychrometric chart,   
         Psychrometric  processes, Bypass Factor, ADP, concept of  SHF,  
         RSHF, Adiabatic mixing of Air  Streams, Simple numericals using  

Psychrometric Chart                                                08 Marks 
                                                        

4.2 Air- conditioning Equipments:                                  08 Marks 
 Humidifier dehumidifier, filters, 
 Heating and cooling coils. 
 Air washers 

08 16 

Topic 5. Comfort Conditions and Cooling Load Calculations   
Specific Objectives: 
 Explain basic concepts of comfort conditions and cooling load 

calculations 
Contents: 
5.1 Thermal exchange of body with environment, Factors affecting human 

comfort, Effective temp.                                  
5.2  Components of cooling load-  sensible heat gain and latent heat   
       gain sources    
5.3 Calculation of cooling load of given area.                                                  

04 08 

Topic 6. Air Conditioning  & Air Distribution Systems         
Specific Objectives: 
 Identify   various air conditioning systems 

Contents: 
 
6.1 Classification  of systems:                                       06 Marks 

 Industrial and commercial Air Conditioning Systems  
 Summer, winter and year round  Systems    

08 16 
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 Central and unitary air  conditioning systems   
              

6.2  Air distribution systems                                                  06 Marks 
 Duct systems: Closed perimeter system, extended plenum system, 

Radial duct system, duct materials, requirement of duct materials, 
losses in ducts 

 
 Fans and Blowers- Types, working of fans and blowers , Air 

distribution outlets, Supply outlets, return outlets, grills, and types 
of diffusers                                                                            

6.3 Insulation:  Purpose, properties of insulating material, Types of   
       insulating materials, Methods of applying insulation.     04 Marks 
Topic 7. Applications of Refrigeration and Air Conditioning Systems:     
                                                                                                08 Marks 
 Specific Objectives: 
 Explain various Refrigeration and Air Conditioning systems. 
Contents: 
     Applications of refrigeration and air conditioning in following areas:   

 Domestic Applications  
 Commercial Applications 
 Industrial Applications 
 Automobile Air conditioning systems                                                  

04 08 

                                                Total  48 100 
 
Practical: 
Skills to be developed: 
 
Intellectual Skills: 

1. Identify various components of refrigeration and air conditioning equipment. 
2. Analyse cooling load based on application. 
3. Interpret psychometric chart to find various properties of air. 

 
Motor Skills: 

1. Handle various tools used for refrigeration and air conditioning plant Maintenance. 
2. Dismantle and assemble Refrigeration compressor and components. 
3. Use of temperature, pressure, energy measuring devices. 
4. Draw the layout of central Air conditioning plant. 
5. Conduct trial on Test rigs. 

 
List of Practicals:   

Instructions to Teachers: While conducting experiments, group of 4 – 5 students should be 

formed. For industrial visits group size be limited to 8 -10 students at a time. 

 

1. Identification, Location of components on various refrigeration systems like House hold 

refrigerator, Window air conditioner, Split Air conditioner, Water Cooler, Deep freezer  and 

controls used.(Concept of EER and star rating to be emphasized in relation with these 

equipments). Draw the block diagrams to show location of components and label them.  
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2. Demonstration of various Valves, controls like, solenoid valve, Thermostatic Expansion 

valve, capillary, L.P./H.P. cut outs, thermostats, overload protectors, Gauges used in RAC 

systems. 

3. Trial on Vapor Compression cycle test rig to find COP. 

4. Trial on Ice Plant test rig. 

5. Visit to cold storage plant / Ice cream Manufacturing plant/ Ice plant and write a brief report. 

6. Calculation of Relative Humidity in the area with help of Sling Psychrometer and 

Psychometric Chart 

7. Trial on Air conditioning test rig. 

8. Dismantling and assembling of hermatically sealed compressor (To be performed by group 

of 4 -5 student) 

9. Dismantling and assembling of Reciprocating refrigeration compressor. (Batch size of 

students should be 4-5 in a group) 

10. Dismantling and assembling of Car Air-conditioning compressor. (Batch size of students 

should be 4-5 in a group) 

 11. Visit to repair and maintenance workshop of Refrigeration & Air conditioning in view of 

use of various tools and charging procedure and write a brief report. 

                                               OR 

       Visit to central A.C. plant in view of ducting system, insulation system and Air Distribution 

system (e.g. frozen food industry / ice- cream industry/mushroom plants / textile industries). 

12. Trouble shooting chart of domestic refrigerator, window air- Conditioner, Water cooler, 

Automobile air conditioning systems (any two) 

            (It is recommended that the teacher should introduce manufacturers catalogues of 

RAC equipments to the students during practical periods) 

 

Assignments:- 

1. Detailed information search on “Green House Effect” and “Ozone layer depletion” and “Eco 

friendly Refrigerents” 

2. Study of Air conditioning system of a Car or Bus by practically observing system in view of 

identification of components, circuits, Type of refrigerants , Capacity and various controls 

used in system. Write a brief report. 

3. Cooling load calculations for cabin, classroom, laboratory, canteen and dairy Plant, milk 

storage, small freezers (minimum one). 
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Learning Resources:  
1. Books: 
 

Sr. 
No. Title Author Edition Publisher 

01 Refrigeration and Air 
Conditioning Arora  3rd Edition Tata McGraw Hill 

02 Refrigeration and Air 
Conditioning 

R.S.Khurmi Recent S. Chand and Co. 

03 Refrigeration and Air 
Conditioning P. N. Ananthanarayanan 1st Edition Tata McGraw Hill 

04 Refrigeration and Air 
Conditioning Manohar Prasad 2009 New Age 

Publications 

05 Principles of 
Refrigeration Roy Dossat 4TH Pearson Education 

06 Refrigeration and Air 
Conditioning Ballany 2009 Dhanpat rai & sons 

 
2. CDs, PPTs, Video Clips on refrigeration and air conditioning systems. Video clips on working of 

refrigeration and air conditioning systems, working of compressors, vapour absorption systems, 
alternative refrigerants. 

 
3. ISO, IS, BS Codes on components of refrigeration and air conditioning systems. ASHRAE 

codes. 
 
4. Charts, Models, Transparencies on Refrigeration and air conditioning. 
 
5. Websites: Carrier corporation, Voltas, Usha, Fedders Loyd,  Hitachi, Du-Pond, Tata Mac graw 

hill (student section) for refrigeration and air conditioning products. 


